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7KH VWXG\ZDV FRQGXFWHGRQ WKH/DERUDWRU\RI$QLPDO5HSURGXFWLRQ$QLPDO6FLHQFHV)DFXOW\8QLYHUVLW\RI
$JURQRPLFDO6FLHQFHVDQG9HWHULQDU\0HGLFLQH%XFKDUHVW5RPDQLD
$OO DQLPDO FDUHDQGSURFHGXUHVXVHG LQ WKH VWXG\ZHUHSHUIRUPHGZLWKRXW DIIHFWLQJHQYLURQPHQW DQGDQLPDO¶V
ZHOIDUH
$WRWDORIUDPVOvis ariesDJHGWR\HDUVZHUHXVHGLQWKHVWXG\7KHUDPVDUHSDUWRIDUHVHDUFKIORFN
HVWDEOLVKHG DQG PDLQWDLQHG DW D SULYDWH IDUP WKH\ ZHUH PDLQWDLQHG DFFRUGLQJ WR HWKLFDOO\ DSSURYHG KXVEDQGU\
SUDFWLFHVXQGHUXQLIRUPQXWULWLRQDOFRQGLWLRQV
7KH VWXGLHG UDPV ZHUH RQH RI WKH QDWLYH 5RPDQLDQ EUHHG DQG DOVR FURVVEUHG 7KH VWXGLHG UDPV ZHUH ILUVWO\





 $O 'XODLPL  7KH PHDVXUHPHQW RI WKH VFURWDO FLUFXPIHUHQFH JDYH D JRRG LQGLFDWLRQ RI EUHHGLQJ
HQGXUDQFHDQGKDVDOVREHHQFRUUHODWHGLQVKHHSZLWKDJHDWGHYHORSPHQWRISXEHUW\7DSDORDJă37DSDORDJD
'DQD$O'XODLPL$O'XODLPL%RVKRII1LQMD+HWWLH5DPODPEVRIOHVVWKDQFPDQG











7KH$9ZDVSUHSDUHGEHIRUHKDQG WRHQVXUH WKDW WKHFROOHFWLRQFRQGLWLRQVRSWLPL]HG WKHYLDELOLW\RI WKHVHPHQ
VDPSOHV7KHWHPSHUDWXUHLQWKH$9UDQJHGEHWZHHQ&DQGZDVPRQLWRUHGEHWZHHQHDFKVDPSOHFROOHFWLRQ
SURFHGXUH3ULRU WR FROOHFWLRQ FDUHZDV WDNHQ WR SUHZDUPDOO HTXLSPHQW FROOHFWLRQ WXEH$9 LQQHUPLFURVFRSH
VOLGHVDQGSLSHWWHWLSVWR&WRDYRLGFROGVKRFNGDPDJHWRWKHVSHUPGXULQJFROOHFWLRQDQGSURFHVVLQJ'XULQJ
FROOHFWLRQFDUHZDVWDNHQWRSUHYHQWFRQWDPLQDWLRQRIWKHVDPSOHV7DSDORDJă37DSDORDJD'DQD
7KHUHZHUH FDUULHG RXWPRUSKPHWULF GHWHUPLQDWLRQVZLWK WKH DLG RI )XOO ,6$6&$6$6\VWHP FRPSRVHG E\
,6$6VRIWZDUH8%LSKDVHFRQWUDVWPLFURVFRSHZLWKHSLIOXRUHVFHQFHDQGKHDWHGVWDJHKHDWHGVWDJHFRQWUROOHU
FDPHUDDQGFRPSXWHUZDVXVHGIRUVSHUPPRUSKRPHWU\:LWK WKHDLGRI ,6$6Y LQRXUVWXG\ WKHPRUSKPHWULF




7KHUHZHUH DQDO\]HG HVSHFLDOO\ WKH KHDG VL]H RU SULPDU\ SDUDPHWHUV DUHD OHQJWKZLGWK DQG SHULPHWHU DQG WKH
UHVXOWVZHUHFRPSDUHGZLWKWKHRWKHULQWKHOLWHUDWXUHLQWKHILHOG






7KH PHDQ YDOXHV RI WKH OHQJWK RI WKH VSHUP KHDG LQ WKH VWXGLHG OLYHVWRFN UHFRUGHG YDOXHV UDQJHG EHWZHHQ
ȝPLQUDPQRDQGȝPLQUDPQR&RPSDUDWLYHO\LQ*UDYDQFH&*&KDPSLRQ=-DQG
&DVH\ 3- LQ WKH VWXG\ Computer-assisted sperm head morphometry analysis (ASMA) of cryopreserved ram 
spermatozoaTXRWHGE\+XVVHLQ$O'XODLPLLQKLVGRFWRUDOWKHVLV$O'XODLPLKLJKOLJKWHGWKHDFFXUDF\RI
$60$SURFHGXUHVLQVSHUPDVVHVVPHQWDQGIRXQGWKDWVSHUPKHDGOHQJWKZDVȝP$OVR1LQMD+HWWLH%RVKRII
LQKHU06F7KHVLV DW8QLYHUVLW\RI6WHOOHQERVFK6RXWK$IULFDThe influence of genotype on sperm motility and 






7KH UHFRUGHG GDWD UHYHDOV WKH VXSHULRULW\ RI WKH OHQJWK RI WKH VSHUP KHDG LQ IDYRXU RI WKH HOHFWUR HMDFXODWLRQ




6HPHQFROOHFWLRQPHWKRG ;V[ȝPð V 9
$UWLILFLDOYDJLQD
Q    
(OHFWURHMDFXODWLRQ





)LJXUH  SUHVHQWV WKH OLWWOH GLIIHUHQFHPHQWLRQHG DERYH /LWWOH VXSHULRULW\ RI WKH OHQJWK RI WKH VSHUP KHDG LQ
IDYRXURIWKHHOHFWURHMDFXODWLRQFROOHFWLRQPHWKRGEHVLGHWKHDUWLILFLDOYDJLQDFROOHFWLRQPHWKRGZDVQRWLFHG%RWK
FDVHV UHFRUGHG ORZ YDULDELOLW\ 7KHUH ZHUH QRW UHFRUGHG GLIIHUHQFHV EHWZHHQ WKH GDWD REWDLQHG E\ JURXSLQJ WKH
VDPSOHVXSRQWKHFROOHFWLRQPHWKRGWKH$9PHWKRGDQGWKH((-PHWKRGSQRQVLJQLILFDQWGLIIHUHQFHV
7KHPHDQYDOXHVRIWKHZLGWKRIWKHVSHUPKHDGLQWKHVWXGLHGOLYHVWRFNGHSHQGLQJRQWKHFROOHFWLQJPHWKRGRI
VHPHQ DUH SUHVHQWHG LQ WDEOH  ,W FRXOG EH VHHQ WKDW LQ WKH VDPSOHV FRPH IURP HOHFWUR HMDFXODWLRQ PHWKRG RI
FROOHFWLRQ WKHZLGWKRI VSHUPKHDGZDVKLJKHUȝP WKDQ WKHZLGWKRI VSHUPKHDGFRPH IURPDUWLILFLDO
YDJLQDPHWKRGRIFROOHFWLRQȝP
+XVVHLQ $O 'XODLPL DQG FRO   IRXQG WKDW WKH PHDQ YDOXHV UHFRUGHG LQ WKHLU VWXG\ YDULHG EHWZHHQ
   ȝP WKDQ WKH ZLGWK RI VSHUP KHDG FRPH IURP DUWLILFLDO YDJLQD PHWKRG RI FROOHFWLRQ
ȝP,Q*UDYDQFH&*&KDPSLRQ=-DQG&DVH\3- LQ WKHVWXG\Computer-assisted sperm 
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Q    
(OHFWURHMDFXODWLRQ
Q    







VSHUP FHOOV LQ WKH VWXGLHG OLYHVWRFN 7KH PHDQ YDOXHV RI WKH DUHD RI WKH VSHUP KHDG LQ WKH VWXGLHG OLYHVWRFN
HMDFXODWHVH[SUHVVHGLQȝPðDUHSUHVHQWHGLQWKHIROORZLQJWDEOHDQGFKDUW,WFRXOGEHQRWLFHLQWKHWDEOHWKDWWKH
ORZHVWYDOXHRIWKHDUHDRIWKHVSHUPKHDGZDVUHFRUGHGLQUDPQXPEHUȝPðDQGWKHKLJKHVWUHFRUGHG
YDOXH LQ UDPQXPEHU  ȝPð&RPSDUDWLYHO\ZLWKRXU YDOXHV WKH OLWHUDWXUH LQ WKH ILHOGSXEOLVKHG WKH
SDSHURI*UDYDQFH&*&KDPSLRQ=-DQG&DVH\3-Computer-assisted sperm head morphometry analysis (ASMA) 




+XVVHLQ $O 'XODLPL DQG FRO   IRXQG WKDW WKH PHDQ YDOXHV UHFRUGHG LQ WKHLU VWXG\ YDULHG EHWZHHQ
ȝPðDQGȝPð
7KHPHDQYDOXHVRI WKHDUHDRI WKHVSHUPKHDG LQ WKHVWXGLHG OLYHVWRFNGHSHQGLQJRQ WKHFROOHFWLQJPHWKRGRI
VHPHQ DUH SUHVHQWHG LQ WDEOH  ,WPD\ QRWLFH DOPRVW WKH VDPH YDOXHV RI WKH VSHUP KHDG DUHD GHSHQGLQJ RQ WKH
FROOHFWLRQPHWKRG
7KHPHDQYDOXHRIWKHDUHDRIWKHVSHUPKHDGZDVKLJKHULQFDVHRIHOHFWURHMDFXODWLRQPHWKRGZLWKDYDOXHRI
ȝPð WKDQ WKHRQH UHSRUWHG LQFDVHRIDUWLILFLDOYDJLQDFROOHFWLRQPHWKRG WKHYDOXHEHLQJ
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Q    
(OHFWURHMDFXODWLRQ

























RIVSHUPKHDGSHULPHWHURI PLFURQV WKLVYDOXHEHLQJKLJKHU WKDQRXUPHDQDQGDOVRRXUPD[LPXPUDQJH
$OVRFRPSDUDWLYHO\ WR RXU YDOXHV LQ 1LQMD+HWWLH %RVKRII IRXQG WKDW WKH SHULPHWHU RI WKH VSHUP KHDG LQ
0HULQRUDPVUDQJHGEHWZHHQ±ȝPZLWKDPHDQRIȝP+XVVHLQ$O'XODLPLDQGFRO
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7KH PHDQ YDOXHV RI WKH OHQJWK RI WKH VSHUP KHDG UDQJHG EHWZHHQ  ȝP DQG  ȝP
/LWWOHVXSHULRULW\RIWKHOHQJWKRIWKHVSHUPKHDGLQIDYRXURIWKHHOHFWURHMDFXODWLRQFROOHFWLRQPHWKRGEHVLGHWKH




























ȝPð WKDQ WKHRQH UHSRUWHG LQFDVHRIDUWLILFLDOYDJLQDFROOHFWLRQPHWKRG WKHYDOXHEHLQJ
ȝPð WKHGLIIHUHQFHEHWZHHQWKHWZRPHWKRGVEHLQJYHU\ORZVRWKH\GLGQRWGLIIHUIURPWKHVWDWLVWLFDOO\SRLQWRI
YLHZ
7KH YDOXHV RI WKH VSHUP KHDG SHULPHWHU UDQJHG EHWZHHQ  ȝP DQG  ȝP $QDO\]LQJ WKH
YDOXHVRIWKHVSHUPKHDGSHULPHWHULQUHODWLRQWRWKHFROOHFWLRQPHWKRGLWPD\QRWLFHWKDWWKHYDOXHVUHSRUWHGIURP
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